In studying "the inhibitory action of procaine upon the reflex-bradycardia*,"
it was found to be necessary to make more detailed observation on the changes in the heart rate after procaine itself. Krause (1) reported recently that novocaine injected intravenously on dogs usually produced an increase of heart rate with a rise of blood pressure which continued from 2 to 15 minutes. The author's results on cats however did not fully agree with him. The heart rate was sometimes increased and at other times decreased.
The mode of the change seemed to vary largely according to either the dose of procaine or the individual of the cat, and the present study was undertaken previously.
*See this journal
METHODS
Fourteen cats (from 2 to 4 kg in weight) anesthetized with 0.8-1 g/kg of urethane were used, and a 10 % solution of procaine hydrochloride was prepared.
The necessary dose of the drug was diluted with 0.9 % NaCI solution to the amo unt of 1 cc and injected slowly into the femoral vein in about 1-1 1/2 minutes.
Effects on the blood pressure and the heart rate were measured at the tracing with a mercury manometer from the femoral artery.
The respiration was also recorced with a tambour from the canulated trachea.
RESULTS

1)
Changes o f the heart rate i n course o f time after procaine
The heart rate of the cat showed various changes in about half an hour after injection as shown in Table 1 c) The heart rate shows a continuous increase during more than 30 minutes .
See No. 11(5mg/kg); 7,10(10mg/kg)'
d) The heart rate decreases gradually after procaine and does not recover .
Sec No. 7(5mg/kg) ; 4,13t10mg/kg) ; 5(15mg/kg). Generally speaking, the heart rate tends to increase in smaller doses (5-10mg/ kg) but tends to decrease in larger doses (15 mg/kg). It is remarkable that the change in the heart rate is always similar in the same individual. That is, to , say, repeated injection of 5-10 mg/kg of procaine into the same cat at enough long intervals (40-60 minutes) causes usually the same process of the change in the heart rate. But, the administration of procaine repeated more than three or four times usually lowers the blood pressure and decreases the heart rate.
2) Influence of vagotomy on procaine actions The series of the above experiment were all performed in intact cats. Now,' these cats are injected with 5--15 mg/kg of procaine after the both vagosympa thetic trunks are sectioned at the neck, then the heart rate decreases in 12 out of 13 cases. In some of these cases the heart rate is increased by procaine before vagotomy but, after that, it is decreased even by the same dose of procaine as shown in Table 2 . The cardiac acceleration by procaine can be observed so long as the heart is normally innervated by the vagus. 
FIG. 1. Parasympatholycic effect of procaine upon the heart
Cat -g-, 2.6 kg. At Ac 0.016 mg/kg of acetylcholine; at Pr 5 mg/kg of procaine, both intravenously. The bradycardia through acetyl choline disappears perfectly after procaine but the pressure fall can not be depressed. The "number under the pressure tracing shows the heart rate.
DISCUSSION
There ariser a question why procaine makes the heart rate frequent or slow according to the iudividual.
Procaine has a fourfold action on the heart. First of all, it blocks the sensory nerve of the heart as supposed by Fleckenstein. In this laboratory, Kido(9) ascer tained by an oscillograph that percamine (nupercaine) injected into pericardium was followed by a disappearance of afferent impulses from the heart of the cat, and Hirose (not yet reported) observed that 10 mg/kg of procaine injected intra venously into the cat abolished the afferent cardiac impulses caused by adrenaline or stroplianthin. This paralytic effect on the sensory nerve depresses the cardiac reflex and acts acceleratively upon the heart rate in cooperation with the sinortic reflex inhibition. The inhibitory influence of vagotomy on the procaine tachycardia relates mainly on the exclusion of the cardiac reflex.
The second is the vagolytic, as described in this paper, which action blocks the impulses from the vagus center upon the heart and promotes the tachycardia.. 
